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The Value of Synergy
Many acquisitions and some large strategic investments are often justified with the argument that they will create synergy. In this paper, we consider the various sources of synergy and categorize them into operating and financial synergies. We then examine how best to value synergy in any investment and how sensitive this value is to different assumptions. We also look at how this synergy value should be divided between the parties (or companies) involved in the investment. We conclude with an empirical examination of how much synergy is actually created in corporate mergers, and how much is paid. Synergy, we conclude, is so seldom delivered in acquisitions because it is incorrectly valued, inadequately planned for and much more difficult to create in practice than it is to compute on paper.
When Carly Fiorina argued for Hewlett-Packard's acquisition of Compaq, she offered a number of of reasons the deal made sense. She noted that the combined company would be able to meet the demands of customers for "solutions capability on a truly global basis." She also claimed that the firm would be able to lead with its products "from top to bottom, from low end to high end." As her crowning argument, she claimed that the merger made sense because it would create "synergies that are compelling." Synergy, the increase in value that is generated by combining two entities to create a new and more valuable entity, is the magic ingredient that allows acquirers to pay billions of dollars in premiums in acquisitions. It is true that investors have historically taken a jaundiced view of synergy, both in terms of its existence and its value and the track record on the delivery of synergy suggests that they have good reason for skepticism. In this paper, we will begin by considering potential sources of synergy and how best to value each of them. We will then also examine the problems that analysts often face in valuing synergy and why acquirers often fail to deliver the synergy that they promised at the time of the acquisition.
What is synergy?
Synergy is the additional value that is generated by combining two firms, creating opportunities that would not been available to these firms operating independently. It is the most widely used and misused rationale in mergers and acquisitions In this section, we will consider the potential sources of synergy and categorize them into two groups.
Operating synergies affect the operations of the combined firm and include economies of scale, increasing pricing power and higher growth potential. They generally show up as higher expected cash flows. Financial synergies, on the other hand, are more focused and include tax benefits, diversification, a higher debt capacity and uses for excess cash.
They sometimes show up as higher cash flows and sometimes take the form of lower discount rates.
Operating Synergy
Operating synergies are those synergies that allow firms to increase their operating income from existing assets, increase growth or both. We would categorize operating synergies into four types.
1. Economies of scale that may arise from the merger, allowing the combined firm to become more cost-efficient and profitable. In general, we would expect to see economies of scales in mergers of firms in the same business (horizontal mergers) -two banks coming together to create a larger bank or two steel companies combining to create a bigger steel company.
2. Greater pricing power from reduced competition and higher market share, which should result in higher margins and operating income. This synergy is also more likely to show up in mergers of firms in the same business and should be more likely to yield benefits when there are relatively few firms in the business to begin with.
Thus, combining two firms is far more likely to create an oligopoly with pricing power. 1 3. Combination of different functional strengths, as would be the case when a firm with strong marketing skills acquires a firm with a good product line. This can apply to wide variety of mergers since functional strengths can be transferable across businesses.
Higher growth in new or existing markets, arising from the combination of the two
firms. This would be case, for instance, when a US consumer products firm acquires an emerging market firm, with an established distribution network and brand name recognition, and uses these strengths to increase sales of its products.
Operating synergies can affect margins, returns and growth, and through these the value of the firms involved in the merger or acquisition.
Financial Synergy
With financial synergies, the payoff can take the form of either higher cash flows or a lower cost of capital (discount rate) or both. Included in financial synergies are the following:
• A combination of a firm with excess cash, or cash slack, (and limited project opportunities) and a firm with high-return projects (and limited cash) can yield a payoff in terms of higher value for the combined firm. The increase in value comes from the projects that can be taken with the excess cash that otherwise would not have been taken. This synergy is likely to show up most often when large firms acquire smaller firms, or when publicly traded firms acquire private businesses.
• Debt capacity can increase, because when two firms combine, their earnings and cash flows may become more stable and predictable. This, in turn, allows them to borrow more than they could have as individual entities, which creates a tax benefit for the combined firm. This tax benefit usually manifests itself as a lower cost of capital for the combined firm.
• Tax benefits can arise either from the acquisition taking advantage of tax laws to write up the target company's assets or from the use of net operating losses to shelter income. Thus, a profitable firm that acquires a money-losing firm may be able to use the net operating losses of the latter to reduce its tax burden. Alternatively, a firm that is able to increase its depreciation charges after an acquisition will save in taxes and increase its value.
• Diversification is the most controversial source of financial synergy. In most publicly traded firms, investors can diversify at far lower cost and with more ease than the firm itself. For private businesses or closely held firms, there can be potential benefits from diversification.
Clearly, there is potential for synergy in many mergers. The more important issues relate to valuing this synergy and determining how much to pay for the synergy.
Valuing Synergy
The key question about synergy is not whether it can be valued but how it should be valued. After all, firms that are willing to pay billions in dollars for synergy have to be able to estimate a value for that synergy. In this section, we will consider how best to value different types of synergy and the sensitivity of this value to various assumptions.
I. Valuing Operating Synergies
There is a potential for operating synergy, in one form or the other, in many takeovers. Some disagreement exists, however, over whether synergy can be valued and,
if so, what that value should be. One school of thought argues that synergy is too nebulous to be valued and that any systematic attempt to do so requires so many assumptions that it is pointless. If this is true, a firm should not be willing to pay large premiums for synergy if it cannot attach a value to it. The other school of thought is that we have to make our best estimate of how much value synergy will create in any acquisition before we decide how much to pay for it, even though it requires assumptions about an uncertain future. We come down firmly on the side of the second school.
While valuing synergy requires us to make assumptions about future cash flows and growth, the lack of precision in the process does not mean we cannot obtain an unbiased estimate of value. Thus we maintain that synergy can be valued by answering two fundamental questions.
(1) What form is the synergy expected to take? Will it reduce costs as a percentage of sales and increase profit margins (e.g., when there are economies of scale)? Will it increase future growth (e.g., when there is increased market power) or the length of the growth period? Synergy, to have an effect on value, has to influence one of the four inputs into the valuation process -higher cash flows from existing assets (cost savings and economies of scale), higher expected growth rates (market power, higher growth potential), a longer growth period (from increased competitive advantages), or a lower cost of capital (higher debt capacity).
(2) When will the synergy start affecting cash flows? --Synergies seldom show up instantaneously, but they are more likely to show up over time. Since the value of synergy is the present value of the cash flows created by it, the longer it takes for it to show up, the lesser its value.
Steps in Valuing Operating Synergy
Once we answer these questions, we can estimate the value of synergy in three steps:
• First, we value the firms involved in the merger independently, by discounting expected cash flows to each firm at the weighted average cost of capital for that firm.
• Second, we estimate the value of the combined firm, with no synergy, by adding the values obtained for each firm in the first step.
• Third, we build in the effects of synergy into expected growth rates and cash flows and we revalue the combined firm with synergy. The difference between the value of the combined firm with synergy and the value of the combined firm without synergy provides a value for synergy.
It is important at this stage that we keep the value of synergy apart from the value of control, which is the other widely cited reason for acquisitions. The value of control is the incremental value that an acquirer believes can be created by running a target firm more efficiently. To value control, we just revalue the target firm with a different and presumably better management in place and compare this value to the one we obtain with the status quo -existing management in place. While we will not consider the value of control in this paper, there is a companion paper that examines it in detail. 2 Figure 1 summarizes the effects of synergy and control in valuing a target firm for an acquisition.
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Value the company as is, with existing inputs for investment, financing and dividend policy.
Value the company as if optimally managed. This will usually mean that investment, financing and dividend policy will be altered: Investment Policy: Higher returns on projects and divesting unproductive projects. (pre-acquisition) . This is the value of the synergy.
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Figure 1: Valuing an Acquisition
By separating out the value of control from the value of synergy, we accomplish two objectives. First, we ensure that there is no double counting. If, for instance, a firm has a low return on capital because its assets are inefficiently deployed, we show the increase in value that accrues from redeploying the assets and increasing the return on capital as part of the value of control. For synergy to create value, there has to be a further increase in return on capital to the combined firm. Second, we can devise strategies for acquisition bidding that can differentiate between control and synergy value. We may be willing to pay close to 100% of the control value (arguing that the target firm could have made the changes on its own) but only a portion of synergy value (since it could not have been created without the acquiring firm).
Talking about paying for synergy also should highlight the importance of not only valuing control and synergy, but of paying the right price for a target firm. In figure 2, we break the price paid on an acquisition into a market price and a premium over that price.
Notice the difference between this figure, which is based upon the market price of the target firm before and after the acquisition, and Figure 1 where we are looking at the value of the target firm with and without the premiums for control and synergy. A fairvalue acquisition, which would leave the acquiring firm neither better nor worse off, would require that the total price (in Figure 2 ) be equal to the consolidated value (in Figure 1 ) with the synergy and control benefits built in. Note also the irrelevance of the accountant's estimate of goodwill (which is the difference between market and book value) to any of this discussion. 
Goodwill
The acquisition price will determine whether an acquisition is value increasing or value destroying to acquiring company's stockholders. The synergy in a merger may well be worth $ 2 billion, but paying $ 3 billion as a premium to get the acquisition done will destroy $ 1 billion of the acquiring company's stockholder wealth.
Valuing Operating Synergy in a DCF Framework
If we accept the proposition that synergy has be to valued by looking at the combined firm and building in the effects of the synergy, we have to also consider which inputs in a discounted cash flow model lend themselves best to valuing synergy. Looking at the various ways in which operating synergy can manifest itself, it should be quite clear that different types of synergy will require changing different inputs. If we categorize operating synergies into growth synergies and cost synergies, the inputs that are affected follow:
• Cost synergies are the operating synergies that are easiest to model. One-time cost savings will increase the cash flow in the period of the savings, and thus increase the firm value by the present value of the savings. Continuing cost savings will have a much bigger impact on value by affecting operating margins (and income) over the long term. The value will increase by the present value of the resulting higher income (and cash flows) over time.
• Growth synergies are more complicated because they can manifest themselves in so many different ways. There are at least three different types of growth synergies:
o The combined firm may be able to earn higher returns on its investments than the firms were able to generate independently, thus increasing the growth rate.
o The combined firm may be able to find more investments than the firms were able to invest in independently. The resulting higher reinvestment rates will increase the growth rate.
o The combined firm may be in a much more powerful competitive position than the individual firms were, relative to their peer group. The payoff will be that the combined firm will be able to maintain excess returns and growth for a longer time period.
Both cost and growth synergies manifest themselves as higher expected cash flows in the future. Cost synergies, by their very nature, tend to be bounded -there is after all only so much cost that you can cut. Growth synergies, on the other hand, are often unbounded and are constrained only by your skepticism about their being delivered.
Illustration 1: Valuing Cost Synergies Table 1 summarizes the financial characteristics of two firms that are considering combining in a merger. Note that both firms have the same cost of capital , expect the same growth in the future and earn the same operating margin. The riskfree rate is 4.25% and the risk premium is 4%. For purposes of simplicity, we will assume that both firms will be in stable growth after year 5, growing 4.25% a year in perpetuity and earning no excess returns (i.e. return on capital = cost of capital). 3 The first step in the process is to value the two firms independently. Table 2 summarizes the valuations and confirms that the value of the combined firm is the sum of the two independent firm values. The expected growth rate for the next 5 years is the product of the reinvestment rate and the after-tax return on capital. The value of the combined firm is the sum of the firms valued independently.
To value synergy, assume that the combined firm will save $15 million in pre-tax operating expenses each year, pushing up the combined firm's pre-tax operating income by that same amount. In table 3, we report on the combined firm's value with the cost savings and estimate the value of synergy: As a result of the cost savings, the value of the firm increases by $162.90 million. The value of synergy from the higher return on projects is $ 55.07 million.
As an alternative, assume that the synergy had manifested itself not with higher returns on capital but as more investment opportunities. In this case, we would have left the after-tax return on capital unchanged at 10.50% but increased the reinvestment rate to 90%. Table 5 values the resulting synergy:  After year 5, operating income and revenues are expected to grow 4.25% a year forever, and the firm will earn no excess returns; the after-tax return on capital will be equal to the cost of capital of 7.03%. As a result, the reinvestment rate after year 5 has to be recalculated:
Return on capital after year 5 = 7.03%
Reinvestment rate after year 5 = g/ ROC = 4.25%/7.03% = 60.46%
Based upon these inputs, the cash flows to P&G over the next 5 years and for the terminal value can be calculated (in table 7): The terminal value is estimated using the cash flows in the terminal year, the cost of capital in perpetuity (7.03%) and the expected growth rate of 4.25%: To value Gillette as a stand-alone firm, we made similar assumptions about cashflows, growth and reinvestment. In particular, we assumed that  Gillette had earnings before interest and taxes of $2,645 million on revenues of $10,477 million. The tax rate for the firm is 35%.
 The capital invested at Gillette has been volatile, but we will assume that Gillette can earn a pre-tax return on capital of 25% on its new investments.
 The firm had a debt to capital ratio of 10%, a beta of 0.90 and a pre-tax cost of debt of 5%. If we use a riskfree rate of 4.25% and a risk premium of 4%, the resulting cost of capital for the firm is 7.39%.
Cost of equity = 4.25% + 0.90 (4%) = 7.85%
Cost of capital = 7.85% (.90) + 5% (1-.35) (.10) = 7.39%
 We will assume that the average reinvestment rate of approximately 50% over the last 5 years will continue to hold in the future. This results in an expected growth rate of 8.13% a year for the next 5 years:
After-tax return on capital = 25% (1-.35) -16.25%
Reinvestment Rate = 50%
Expected Growth rate = Reinvestment rate * Return on capital = .50*.1625 = .08125
 After year 5, operating income and revenues are expected to grow 4.25% a year forever, and the firm will earn no excess returns; the after-tax return on capital will be equal to the cost of capital of 7.39%. As a result, the reinvestment rate after year 5 is as follows:
Return on capital after year 5 = 7.39%
Reinvestment rate after year 5 = g/ ROC = 4.25%/7.39% = 57.51%
Based upon these inputs, the cash flows to Gillette over the next 5 years and for the terminal value can be calculated as follows (in table 8): The terminal value is estimated using the cash flows in the terminal year, the cost of capital in perpetuity (7.03%) and the expected growth rate of 4.25%: To value the synergy, we made the following assumptions about the way in which synergy would affect cash flows and discount rates at the combined firm.
 The combined firm will have some economies of scale, allowing it to increase its current after-tax operating margin slightly. The annual dollar savings will be approximately $200 million. This will increase the combined firm's pre-tax operating income by $ 200 million.
 The combined firm will also be able to generate a slightly higher after-tax return on capital (an increase of about 1%) for the next 5 years, while maintaining the same reinvestment rate (as the independent firms would have). As a result, the growth rate over the next 5 years will be: 4
After-tax return on capital = 19.11%
Reinvestment rate for combined firm= 41.95%
Expected growth rate over next 5 years = Return on capital * Reinvestment rate = .1911*.4195 = .0802 or 8.02%
 The beta of the combined firm was computed in three steps. We first estimated the unlevered betas for P&G and Gillette.
P&G's Unlevered Beta
Gillette's Unlevered Beta
We then weighted these unlevered betas by the values of these firms to estimate an unlevered beta for the combined firm; P&G has a firm value 5 of $128.985 billion and Gillette's firm value was $29.482 billion.
Unlevered Beta for combined firm We used the debt to equity ratio for the combined firm to estimate a new levered beta and cost of capital for the firm.
New Levered Beta  Based on these assumptions, the cash flows and value of the combined firm, with synergy, can be estimated in table 9: To compute the combined firm's return on capital, we add the operating incomes of two firms prior to the merger and divide by the total capital of the two firms. This yields an after-tax return on capital of 18.11% for the firm: Return on capital for combined firm = (10927+2645)(1-.35)/(38119+10580) = 18.11% 5 The values that we used were the values immediately before the acquisition announcement. This is to prevent the biases that may be created when target prices increase once an acquisition is announced. The terminal value is estimated using the cash flows in the terminal year, the cost of capital in perpetuity (7.10%) and the expected growth rate of 4.25%: This valuation is based on the presumption that synergy will be created instantaneously.
In reality, it can take years before the firms are able to see the benefits of synergy. A simple way to account for the delay is to consider the present value of synergy. Thus, if it will take P&G and Gillette three years to create the synergy, the present value of synergy can be estimated, using the combined firm's cost of capital as the discount rate. The greater the delay in delivering synergy, the less is the value of the synergy.
Present Value of Synergy
Valuing Operating Synergies -A Real Options Framework
There are some who believe that discounted cash flow models are too limiting when it comes to valuing synergy. The synergy benefits in most acquisitions, they argue, can be better understood using an option framework. Consider the simple example of a U.S. consumer product company buying a small company in an emerging market with immense growth potential. The acquiring company is buying is an option to expand in the emerging market rather than a set of expected cash flows. Stripped down to brass tacks, what real options proponents are proposing is that a premium be added on to the discounted cash flow value of the combined firm, reflecting the time premium on the option. 6 Smith and Triantis (1995) argue that many acquisitions create valuable options that discounted cash flow models do not capture. These options can be the result of more growth opportunities or a better competitive position for the combined firm or more advantageous timing of investments, and add value to the acquiring firm. 7
The intuition behind the real options argument is sound. Acquisitions sometimes open up possibilities that would not have been available otherwise and these opportunities are difficult to convert into expected cash flows. 8 Some healthy skepticism is warranted in most cases, though. If the only way to enter an emerging market is by buying a company in that market and that acquisition gives exclusive rights to the acquiring firm to expand in the emerging market, there is good reason to apply an option premium. If, as is more common, acquiring a firm is one of many different ways of entering a competitive market, a discounted cash flow valuation is more than adequate for capturing expected synergies.
II. Valuing Financial Synergies
Synergy can also be created from purely financial factors. We will consider three legitimate sources of financial synergy -a greater "tax benefit" from accumulated losses or higher tax deductions, an increase in debt capacity and therefore firm value and better use for "excess" cash or cash slack. We will begin the discussion, however, with diversification, which though a widely used rationale for mergers, is not a source of increased value by itself, at least for publicly traded firms with diversified investors.
Diversification
A takeover motivated only by diversification considerations should, but by itself, have no effect on the combined value of the two firms involved in the takeover, when the two firms are both publicly traded and when the investors in the firms can diversify on their own. Consider the following example. Dalton Motors, which is in an automobile parts manufacturing firm in a cyclical business, plans to acquire Lube & Auto, which is an automobile service firm whose business is non-cyclical and high growth, solely for the diversification benefit. The characteristics of the two firms are summarized in table 10: The treasury bond rate is 4.25% and the market premium is 4%. The calculations for the weighted average cost of capital and the value of the firms are shown in Table 11 . The cost of equity (debt) for the combined firm is obtained by taking the weighted average of the individual firm's costs of equity (debt); the weights are based upon the relative market values of equity (debt) of the two firms. Since these relative market values change over time, the costs of equity and debt for the combined firm also change over time. 9 The value of the combined firm is the same as the sum of the values of the independent firms, indicating that there is no value gain from diversification. 10
This equality does not imply, however, that the shareholders in the bidding and target firms are indifferent about such takeovers, since the bidding firm pays a significant premium over the market price. To the extent that these firms were correctly valued before the merger, the payment of a premium over the market price will transfer wealth from the bidding firm to the target firm. There is also the possibility that diversifying into businesses that the acquiring firm has little expertise in can result in less efficient operations after the merger (reverse synergy). Lang and Stulz (1994) present evidence that firms that are in multiple businesses trade at a discount of between 5 and 10% on individual firm values and attribute this to a diversification discount. 11 Markets seem to recognize the failure of diversification to add value. Doukas, Holmen and Travlos (2001) report that markets react negatively to the announcements of diversifying acquisitions. 12
The absence of added value from a diversification motivated merger may seem puzzling, given the fact that the two firms are in unrelated businesses and thus should gain some diversification benefit. If the earnings of the two firms are not highly correlated, the variance in earnings of the combined firm should be significantly lower than the variance in earnings of the individual firms operating independently. This
9 If the two firms that are being combined have different costs of capital and/or different growth rates, the relative value weights of the two firms will change over time. With growth, it easy to see why this happens. The firm whose earnings are growing faster will see its value increase faster over time and become a larger part of the combined firm. With different costs of capital, the reason is a little more subtle. The firm with the higher cost of capital can be expected to appreciate faster in value over time and become a larger part of the combined firm. 10 The unlevered beta of the combined firm will be a weighted average of the betas of the individual firms, with the weights being market value weights. These weights themselves will change over time as the firms have different costs of capital. For the values to exactly match up, we have to compute the cost of capital each year, using the estimated value of the firms each year. 
Illustration 4: Valuing Cash Slack in a Merger
The value of cash slack in a merger is easy to compute. In its simplest variant, we would compute the net present values of the projects that the cash-poor firm would be forced to reject because of its cash constraint and add it on to the value of the combined firm. As a simple example, assume that firm A is cash rich and project poor and has a cash balance of $ 10 billion. Assume that firm B is cash poor and project rich and would have rejected projects with a collective net present value of $ 1 billion because of its cash constraints. The value of cash slack in this merger is $ 1 billion and can be considered synergy. However, this is based upon the assumption that failure to take these projects this year translates into losing them forever. To the extent that the cash poor firm could have deferred taking these investments to future years, the value of synergy will be the loss in present values in waiting to take these investments rather than the entire $ 1 billion.
Tax Benefits
Several possible tax benefits accrue from takeovers and quirks in the tax law are often exploited by firms to increase value. Consider three examples:
 If one of the firms has tax deductions that it cannot use because it is losing money, whereas the other firm has income on which it pays significant taxes, combining the two firms can result in tax benefits that can be shared by the two firms. The value of this synergy is the present value of the tax savings that result from this merger. In making this assessment, we do have to keep in mind that the tax authorities have tightened the constraints allowing firms to offset their gains with an acquired company's losses.
 A second potential benefit comes from being able to write up the depreciable assets of a target firm in an acquisition. This will result in higher tax savings from depreciation in future years. Note, though, that another accounting item that accrues from acquisitions, which is goodwill, does not yield the same tax benefits, since amortization of goodwill is generally not tax deductible.
 In some countries, acquirers get additional benefits that are related to the restated book value of equity in the combined firm. In Brazil, for instance, companies are allowed to claim a rate of return (specified by the tax authorities) on book equity capital as a tax deduction (analogous to the interest tax deduction). Assume, for instance, that this specified rate of return is 12% and that the book value of equity in the combined firm increases by $ 2 billion after the merger. This firm will be able to claim $240 million in additional tax deductions in the year after the merger, and its value will increase by the present value of the interest tax savings.
It should be noted that mergers motivated entirely by tax considerations carry a cost for taxpayers, who after all subsidize these mergers.
Illustration 5: Valuing a Net Operating Loss Carry forward
Assume that an firm with expected operating income of $ 1 billion next year acquires a firm with a net operating loss carry forward of $ 1 billion. The computation of the synergy from this acquisition is the savings in taxes that accrue to the acquiring firm
For instance, with a marginal tax rate of 40%, the savings in taxes this year (assuming that the tax authorities will allow offsetting the target firm's operating loss against the acquiring firm's gain is $ 400 million. This is the value of the tax savings synergy, if we assume that the target firm could never have used the net operating loss.
Things become progressively more complicated when the acquiring firm does not have the income to offset net operating losses immediately. For instance, if the acquiring firm in this example was expected to generate $250 million in operating income for the next 4 years and the target firm's net operating loss was used to shelter income in each year, the savings in taxes will still be $ 400 million, but spread out as $ 100 million in savings each year for four years. To value the tax saving synergy, we would have to discount these cash flows back to the present at a rate that reflects the uncertainty associated with receiving the benefits. Since this uncertainty is directly related to the variability in operating income for the combined firm, we would use the cost of capital of the combined firm as the discount rate. Thus, if the cost of capital of the combined firm is 8.10% and the savings are $ 100 million a year for the next 5 years, the present value of the savings can be estimated as follows:
Value of tax savings = $ 100 million (PV of annuity, 5 years, 8.10%) = $398 million
There are variations, where the cost of debt and the cost of equity are used to discount the expected tax benefits from debt. There seems to be no basis for using the former but there can be some justification for using the latter, especially when computing the value of equity in a company directly.
Illustration 6: Tax Benefits of writing up Asset Values after Takeover: Congoleum Inc.
One of the earliest leveraged buyouts (LBOs) occurred in 1979 and involved Congoleum Inc., a diversified firm in ship building flooring, and automotive accessories.
Congoleum's own management bought out the firm. The favorable treatment that would be accorded the firm's assets by tax authorities was a major reason behind the takeover.
After the takeover --estimated to cost approximately $400 million --the firm was allowed to write up its assets to reflect their new market values and to claim depreciation on these new values. The estimated change in depreciation and the present value effect of this depreciation based on a tax rate of 48%, discounted at the firm's cost of capital of 14.5%, are shown in Table 12 . Note that the increase in depreciation occurs in the first seven years, primarily as a consequence of higher asset values and accelerated depreciation. After year seven, however, the old and new depreciation schedules converge. The present value of the additional tax benefits from the higher depreciation amounted to $41.76 million, about 10% of the overall price paid on the transaction. In recent years, the tax code covering asset revaluations has been significantly tightened. While acquiring firms can still reassess the value of the acquired firm's assets, they can do so only up to fair value.
Debt Capacity
If the cash flows of the acquiring and target firms are less than perfectly correlated, the cash flows of the combined firm will be less variable than the cash flows of the individual firms. This decrease in variability can result in an increase in debt capacity and in the value of the firm. The increase in value, however, has to be weighed against the immediate transfer of wealth to existing bondholders in both firms from the stockholders of both the acquiring and target firms. The bondholders in the pre-merger firms find themselves lending to a safer firm after the takeover. The coupon rates they are receiving are based upon the riskier pre-merger firms, however. If the coupon rates are not renegotiated, the bonds will increase in price, increasing the bondholders' wealth at the expense of the stockholders.
There are several models available for analyzing the benefits of higher debt ratios as a consequence of takeovers. Lewellen analyzes the benefits in terms of reduced default risk, since the combined firm has less variable cash flows than do the individual firms. 14 He provides a rationale for an increase in the value of debt after the merger, but at the expense of equity investors. It is not clear, in his model, that the value of the firm will increase after the merger. Leland and Skarabot (2003) argue that mergers can increase debt capacity but at the expense of a loss of the individual firms' debt to equity choices and limited liabilities. 15 Stapleton evaluates the benefits of higher debt capacity after mergers using option pricing. 16 He shows that the effect of a merger on debt capacity is always positive, even when the earnings of the two firms are perfectly correlated. The debt capacity benefits increase as the earnings of the two firms become less correlated and as investors become more risk averse.
There is one final point to be made in the context of debt capacity. The debt capacity argument assumes that both the acquiring firm and target firms were at their optimal debt capacities prior to the merger. The merger reduced the overall risk in the combined firm and increased the optimal debt capacity. This argument cannot be used when the target firm or the acquiring firm are under levered to begin with and use the acquisition to move up to their optimal debt capacities. In that case, there is no synergy value in the merger since either firm could have moved to the optimal on its own and generated the increase in value.
Illustration 7: Valuing Additional Debt Capacity in a Merger
Consider again the merger of Lube & Auto and Dalton Motor. The value of the combined firm was the same as the sum of the values of the independent firms. The fact that the two firms were in different business lines reduced the variance in earnings, but value was not affected, because the debt ratios of the firm remain unchanged after the merger, and the costs of equity and debt were the weighted averages of the individual firms' costs.
The reduction in variance in earnings can increase debt capacity, which can increase value. If, after the merger of these two firms, the debt capacity for the combined firm were increased to 20% from 10% (leading to an increase in the beta to 1.1866 and no change in the cost of debt), the value of the combined firm after the takeover can be estimated as shown in Table 13 . As a consequence of the added debt, the value of the firm will increase from $729.69 million to $ 752.53 million, thus creating synergy worth $22.84 million.
III. Dubious Synergies
Now that we have valued operating and financial synergies, we turn to a third group of synergies that we consider of dubious merit. In this group, we will include those synergies that require gross misjudgments by markets to have value.
Accretive Acquisitions
In many firms, there is a focus on whether the acquisition will be accretive or
dilutive. An accretive acquisition is one where the earnings per share of the acquiring firm will increase after the acquisition, whereas a dilutive acquisition is one where the earnings per share will decrease. What is wrong with this rationale? An accretive merger requires acquisition of companies with price earnings ratios lower than the acquiring company. Thus, a company with a PE ratio of 30 that acquires a company with a PE ratio of 20 will see earnings per share increase after the acquisition, whereas acquiring a company with a PE ratio of 40 will lower earnings per share.
Why are accretive acquisitions viewed more favorably than dilutive acquisitions?
Using the rationale that some acquirers use, the market price per share for the acquirer should go up in an accretive acquisition because the earnings per share are higher. This presupposes that the market does not change the PE ratio for the company after the acquisition. That makes no sense since the target company presumably had a lower PE ratio for good reasons -high risk and low growth, for instance. If the market is reasonably forward-looking, the PE ratio for the acquirer should drop after the acquisition. Will the drop be proportionately higher or lower than the increase in earnings per share? That will depend upon whether the price paid for the target company exceeds or is lower than the value of the target. In other words, the PE ratio for the target, by itself, should be irrelevant to the process as should the question of whether earnings are accretive or dilutive.
Notwithstanding this point of view, some firms will continue to put earnings accretion front and center while doing acquisitions. They are betting that markets will not see through appearances and reward them with higher stock prices. In the short term, their bets may very well pay off. Andrade (1999) examined 224 transactions between 1975 and 1994 and found that stock prices for acquirers with accretive acquisitions continued to go up for 18 months after the acquisition and that they go up more for firms with large percentages of unsophisticated investors. 17 However, the change in stock price is much smaller than would be expected given completely naïve investors. In other words, there is truth to the adage that you can fool some of the investors some of the time.
Quick Growth
Faced with the prospects of anemic growth internally, many firms look for ways to increase growth quickly. Internal investments may be prudent but they often have long gestation periods and waiting for growth to show up is not considered an option. It is not surprising that these firms are often the most aggressive acquirers and their primary targets are usually companies with significant growth prospects. Though the benefits of higher growth are undeniable, the price paid for that growth determines whether such acquisitions make sense. If the price paid for the growth exceeds the fair market value, the stock price of the acquiring firm will decline even though the expected future growth in its cash flows may increase as a consequence of the takeover.
This can be seen with a simple example. Assume that an acquiring firm with minimal growth prospects acquires a target firm with lucrative investment opportunities and high growth potential. Table 14 summarizes the characteristics of the two companies: The acquiring firm, with an expected growth rate of 4.20%, is clearly buying growth since the target company has an expected growth rate of 16.80%. While this will translate into higher expected earnings growth for the acquiring firm after the acquisition, it will not necessarily translate into an increase in value for its stockholders. That will depend upon whether the acquiring firm paid more than the estimated value of the target ($332.49) or less. If it pays more, its stockholders will lose value whereas if its pays less, its stockholders will gain. The gain, though, is not because the firm was able to buy growth but because it was able to buy the target company for less than its estimated value.
In summary, synergy can come from operating and financial sources and can affect different inputs in valuation. Figure 3 summarizes the inputs that are most likely to be affected by each type of synergy and the effects on value. 
The Evidence on Synergy -Value Created and Added
In the last section, we showed that synergy can have considerable value in many acquisitions, either by increasing expected cash flows or by lowering discount rates. In this section, we consider a question that is just as critical from the acquirer's standpoint, which is the price that should be paid for synergy. We will begin by looking at the evidence on the existence of synergy both at the time of the merger announcement and in the aftermath. We will follow up by laying out a framework for assessing how best to fairly share the benefits of synergy and where the odds are greatest for succeeding with a synergy-based acquisition strategy.
Evidence on Synergy
There are two ways we can evaluate the existence of the synergy. The first is on a forward-looking basis, by looking at market reactions to acquisition announcements and gauging what the expected synergy value is and who gets the gains. The second is to track mergers after they occur and evaluate the success of firms in delivering synergy gains.
I. Market Assessments at time of merger
Synergy is a stated motive in many mergers and acquisitions. Bhide (1993) examined the motives behind 77 acquisitions in 1985 and 1986 and reported that operating synergy was the primary motive in one-third of these takeovers. 18 Do markets believe these firms? If synergy is perceived to exist in a takeover, the market value of the combined firms, after a merger announcement, should be greater than the sum of the market values of the bidding and target firms, prior to that same announcement. 
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II. Post-merger Studies
The existence of synergy generally implies that the combined firm will become more profitable or grow at a faster rate after the merger than will the firms operating separately. A stronger test of synergy is to evaluate whether merged firms improve their performance (profitability and growth) relative to their competitors, after takeovers. (ten years or more) have found the divestiture rate of acquisitions rises to almost 50%, suggesting that few firms enjoy the promised benefits from acquisitions. In another study, Kaplan and Weisbach (1992) found that 44% of the mergers they studied were reversed, largely because the acquirer paid too much or because the operations of the two firms did not mesh. 26 Reviewing the evidence, it is clear that markets think that there is potential for synergy at the time of mergers (albeit far less than manager assessments at the same time) but it is also clear that only a small proportion of mergers deliver substantial synergy. Both these findings are consistent with the notion that synergy does exist but that it is far more difficult to generate it in practice than it is on paper.
Sharing Synergy Gains
If synergy adds significant value, as it sometimes does, the next question becomes one of sharing these gains. Who should get the benefits of this synergy? In other words,
should it be stockholders in the acquiring firm or stockholders in the target firm? In this section, we will begin by devising a way of fairly sharing this value between target and acquiring firms. We will then look at the evidence on how synergy benefits actually get shared between acquirer and target. We will conclude by examining how acquiring firms can improve their odds on getting a larger share of synergy benefits.
A Framework for Sharing
If synergy can create significant value under the right conditions in an acquisition, the next question becomes one of determining how this incremental value should be shared between the acquiring firm and target firm stockholders. While we will look at the specifics of each type of synergy below, the basic proposition for fair sharing is a simple one. Since synergy requires skills and strengths contributed by both the acquiring and target firms for its existence, the acquiring company's share of the synergy will depend e. Tax Benefits: The tax benefits from an acquisition can either come from higher tax deductions after the merger (from depreciation write ups or amortization) or a lower tax rate. With both of these savings, the acquiring firm's share will depend upon how integral it is to receiving those tax benefits. If any acquiring firm can write up a target firm's assets after an acquisition, we would expect the target firm's stockholders to get almost all of the synergy benefit. If the acquiring firm participation is essential to the tax benefit being generated, it will command a larger share of the premium.
Overlaying this discussion is a practical issue. For a target firm to be able to extract the bulk of the synergy premium, it has to be able to open up the bargaining process and force the acquiring firm to match the bids of others. With publicly traded target firms, this is easy to do since the market plays the role of a competing bidder and forces the acquiring firm to ante up larger and larger shares of the synergy premium. In some cases, a competing bidder will enter and drive up the price. With private businesses, especially smaller ones, opening up the bidding process to other bidders is much more difficult to do. Consequently, acquirers are far more likely, with any given synergy value, to extract a larger proportion of that value.
Evidence on Synergy Sharing
In the last section, we looked at evidence that is consistent with the existence of synergy in many mergers. However, this does not always translate into gains for acquiring company stockholders, since that depends upon the price paid for the acquisition. The cumulative evidence on acquisition suggests that the stockholders of target firms are the clear winners in takeovers --they earn significant returns 27 not only around the announcement of the acquisitions, but also in the weeks leading up to it. In 1983, Jensen and Ruback reviewed 13 studies that look at returns around takeover announcements and reported an average return of 30% to target stockholders in successful tender offers and 20% to target stockholders in successful mergers. 28 In 1988 and 30% between 1980 and 1985. 29 The price behavior of a typical target firm in an acquisition is illustrated in figure 3 , from one of the studies, 30 in the 10 days before, the day of and the 10 days after an acquisition announcement. 27 The excess returns around takeover announcements to target firms are so large that using different risk and return models seems to have no effect on the overall conclusions. Note that about half the premium associated with the acquisition is already incorporated in the price by the time the acquisition is announced. This suggests that information about acquisitions is leaked to some investors who trade on that information. On the acquisition date, there is a decided jump in the stock price but little evidence of drift thereafter.
When we categorize acquisitions based upon how the acquiring firm pays for them, we find that the stock prices of target firms tend to do much better on the announcement of cash-based acquisitions (where the acquirer uses cash only to pay for the acquired company's stock) than stock based acquisitions. The premiums in hostile acquisitions are larger than the premiums on friendly mergers and the premium on tender offers is slightly higher than the premium on mergers. could be attributed to a few very large deals, where the acquiring firm overpaid (like the Time Warner/AOL deal). 32 As a final point, it is worth noting that looking at the acquisition announcement day behavior of acquiring and target firm stock price to get a measure of the value of synergy and whether bidders are overpaying may be simplistic. After all, most acquisition announcements are not complete surprises and the market has often impounded its expectations into the stock price3. Hietala, Kaplan and Robinson (2000) develop an approach that considers stock price movements for the target firm and multiple bidding firms from the time a merger is announced to when it is consummated to back out the value of synergy and the extent of under or over payment by the acquiring firm. 33 Using this approach, they conclude that Viacom overpaid by $1.5 billion when it bought Paramount in 1994 and that QVC which lost the bidding war actually had higher synergies than Paramount did.
Considering the evidence, it is easy to see why bidding firm stockholders often do not share the enthusiasm that managers in these firms have about mergers and acquisitions. In most acquisitions, even those where synergy is real and creates value, the acquiring firm's stockholders get little or none of the benefits from synergy. In fact, in a significant percentage of acquisitions, acquiring firms pay more than 100% of the value of synergy, leaving their stockholders worse off than they would have been without the acquisition.
Why do bidders overpay for synergy?
Why do bidders over pay for synergy? There are a number of possible explanations for the phenomenon:
o Biased Evaluation Process: In most merger deals, the assessment of whether the deal makes sense (i.e., whether the target company is a bargain at the offered price) is done by the deal makers (the investment bankers for the acquiring firm). This process is clearly open to conflicts of interest and bias. The deal-makers fees rest on the deal getting done and not on whether the deal makes sense. If we couple this bias with the fact that managers at most acquiring firms have already decided that they want to do the acquisition at any price, it is not surprising that so many bad deals go through with acquirers overpaying for synergy and control, even if they exist.
o Managerial Hubris: Roll (1986) argued that managerial pride was at the root of the overpayments in many acquisitions. 34 Acquiring firms seem to consistently over estimate how much synergy there is in mergers and under estimate how much time it will take them to deliver this synergy. This may seem irrational given the track record that other acquiring firms have on both counts. However, it reflects the belief that managers seem to have that they are better than average and thus immune from such mistakes. Roll's argument has been backed up by empirical studies that find that acquisition premiums tend to reflect the egos of the acquiring firm CEOs. Hayward and Hambrick, for instance, looked at 106 major acquisitions and measured the hubris of CEOs using three proxies -recent organizational success, media praise and relative power (measured by the ratio of the CEO's compensation to the next highest paid employee). 35 They found that high-profile, overly self-confident CEOs consistently overpaid on acquisitions.
o Failure to plan for synergy: The KPMG study that we referenced earlier on postmerger synergies also noted that many firms do not have explicit plans for delivering synergy. As a follow up, no one in these organizations is held responsible for generating the synergy. Firms that do not work at generating synergy will find that there is no synergy; after all, costs don't cut themselves and growth requires investment decisions.
Increasing the Likelihood of Success
The evidence on mergers adding value is murky at best and negative at worst. But some mergers clearly add value and some are successful at creating synergy. o Acquisition programs that focus on buying small private businesses for consolidations have had more success than acquisition programs that concentrate on acquiring publicly traded firms. There are two key advantages to buying private businesses. The first is that private businesses operate under far tighter capital constraints and synergies (from using cash slack) are likely to be much greater than for publicly traded targets. The second is that the acquirer no longer has to begin with a market price, which may already reflect the value of synergy and add a premium to it. The value of a private company has to be estimated and is less likely include this market bias.
In conclusion, synergy is difficult to deliver but it is not impossible to create. Firms that are disciplined when making acquisitions and stay focused are better able to deliver promised synergy benefits.
Common Errors in Valuing Synergy
While firms are often willing to pay billions of dollars for synergy in mergers, there are several common errors that are made by analysts who are called upon to value synergies. Acquiring firms often subsidize target firm stockholders by misidentifying sources of synergy or using the wrong discount rate on savings from synergy. It is also common to see a mixing up and double counting of synergy and control values. Finally, over optimism about when synergy gains will show up often lead to too high a value being attached to synergy.
a. Subsidizing Target Firm Stockholders
Acquiring firms should follow a simple rule when it comes to value. They should not render unto target firm stockholders premiums for items or strengths that these stockholders had no role in creating. Consider two very simple examples where we can see this subsidization of target firm stockholders by acquiring firms:
• An acquiring firm with a high debt rating acquires a target firm with a much lower debt rating. Assume, for purposes of this illustration, that the after-tax cost of debt for the acquiring firm is 3% and that of the target firm is 5% and that the debt ratio of the latter is 30%. In computing the cost of capital for the target firm, the analyst decides to use the acquiring firm's cost of debt, arguing that the acquisition will be funded with new debt at the lower cost. The lower cost of capital (arising from replacing the target firm's cost of debt with the acquirer's lower cost of debt) will result in a higher value for the target firm. Why should target firm stockholders, who played no role in the acquiring firm's higher rating, be paid a premium for that higher rating? Paying this higher value would result in a transfer of wealth from the acquiring firm's stockholders to the target firm's stockholders.
• An acquiring firm with excess debt capacity uses this debt capacity to fund the acquisition of a target firm. The target firm will be acquired with a disproportionate amount of debt, well in excess of what it could have used to finance its own operations. If we value the target firm with this high debt ratio, we will undoubtedly arrive at a much higher value. Paying that high value would be a mistake, though, since we would be subsidizing the target firm stockholders for something that they did not create -the acquiring firm's excess debt capacity.
At a more general level, acquiring firms have been all too willing to concede both the value of synergy and control to target firm stockholders in mergers. As we noted earlier in the paper, a fair sharing of synergy should leave the acquiring firm's stockholders with at least some of the incremental value from synergy.
b. Wrong Discount Rate
Synergy usually generates incremental cash flows over future periods, and valuing these cash flows requires a discount rate. Using the wrong discount rate on synergy cash flows will result in synergy being misvalued. The general principle that governs the estimation of discount rates, which is that they should reflect the nondiversifiable risk in the cash flows, continues to hold when it comes to cash flows from synergies. Notwithstanding this principle, there are some common errors that continue to be made when it comes to valuing synergy:
• Cash flows generated by synergy accrue to the combined firm and not to the target or acquiring firm separately. We should be using the combined firm's cost of equity and/or capital to discount these cash flows. In many acquisitions, the cash flows from synergy are discounted at either the acquiring firm or the target firm's cost of equity/capital.
• As we noted earlier, analysts often discount tax savings that arise as a consequence of acquisitions at the riskless rate. Cash flows generated by synergy are never riskless and using the riskless rate to discount cash flows is inappropriate.
• If the synergy involves entering new businesses with very different risk characteristics than those in which either the acquiring or target firms are involved in at the time of the merger, the discount rate used for the cash flows should be different from both the acquiring and target firm's costs of capital.
c. Mixing Control and Synergy
While synergy is used as a reason for many mergers, the other oft-stated rationale in acquisitions is control. The value of control derives from changing the way a company is run and will be higher at poorly managed, poorly run firms. In many acquisition valuations, the value of control and synergy are assessed together and it is difficult to determine where one ends and the other begins. By combining the two, we also run ths risk of using the wrong discount rates to value each component. The value of control, is very different from the value of synergy for the following reason. Synergy requires two entities (firms, businesses, projects) for its existence and is created by combining the two entities. Control, on the other hand, resides entirely in the target firm and does not require an analysis of the acquiring firm (or its valuation).
If both control and synergy are motives in the same acquisition, it is best to assess their values separately. In fact, the value of control should be estimated first by valuing the target firm twice, once on a status quo basis (with existing management) and once with the changes that are intended in how the company is run. Once the value of control has been estimated, the value of synergy can then be estimated using the framework devised earlier in this chapter.
Conclusion
Often promised and seldom delivered is perhaps the most apt way of describing synergy in most acquisitions. There is potential for synergy in many mergers, be it operating or financial. In this paper, we began by looking at the sources of synergy and how best to value each one. In general, operating synergies manifest themselves as higher cash flows, while financial synergies can affect both cash flows and discount rates. To value synergy, both the acquiring and target firms have to be valued independently first and the sum of these values can be compared to the value of the combined firm (with the synergy benefits built in) to estimate the value gain from synergy.
While there is some evidence of synergy in the aggregate across all acquisitions, most mergers fail in delivering any synergy. Even if we accept the fact that there is value to synergy, acquiring firm stockholders get almost none of the benefits of the increased value; in fact, they overpay for synergy in most acquisitions. We attribute this overpayment to a number of factors including managerial hubris, bias in the estimation process and a failure to plan for synergy. We close the paper by considering how best to improve the odds on delivering synergy and some common errors in the valuation of synergy.
